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never feen in the feas, nor caught at fuch depths a^ 
we have had occafion to fathom or fearch : hence 
can never be claffed among the failors 5 nor indeed 
does it feem at all proper for exercifing that funftion, 
from its long narrow pointed fliape, fo very different 
from that boat-like figure requifite for failing. Its 
concamerations feem principally intended for per- 
forming the motions necejSary to the animal, at the 
bottom of the fea, and at greater depths, from whence 
it does not feem ever to rife to any confiderable 
Beight 
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GV. An Account of the Grthoceratites : 
In a Letter from Edward Wright, M D\ 
to Mr. Peter CoUinfon, F. R. S. 

S I R, 

Rcaa^juf»ci7, yHAD the honour of fending you 
"^11* JL fome time ago a drawing and fhort 
account of a very large Grthoceratites, which I hope 
you have received. As you are fo good to accept 
favourably my poor obfervations^ and to honour me 
with your correfpondence, I here take the liberty to 
fend you a few remarks j which the confideration of 
this and other foffils, and of the ftrata of the furface 
of the earth, naturally lead me to. If I am obliged ta 
differ from Monf. de BufFon, and other modern the- 
orifts, it is only for the fake of truth, and its unai* 
terable laws ^ it being quite contrary to my inclina-. 

S tioa 
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tion to criticize the works of others, efpedally thofe 
of fo learned a gentleman, as the above-mentioned 
academician, for whofe merit and talents I have a 
particular refpedt, except where the cleaireft eon- 
vi6tion, in oppofition to his opinions^ forces me to 
fo difagreeabie a tafk. 

I. The Orthoceratites is one of thofe fhells, which 
are never found in the recent ftate, and is to be clafled 
among Concha pehgia of the naturaliffe, which 
never approach the fhore, but continue always at 
great depths of the fea, contrary to the littoralesy 
which frequent the fhores and fliallow places ; and 
hence, when found foffil, are eafily to be matched 
with recent fpecimens. 

Pelagian or ocean fhells are frequently found 
foflil very near the furface, as every naturalift knows, 
which proves, thatfuch places have formerly been 
the fea-fliore. Hence it is clear, that the caufe, which 
tranfported them thither^ aded fuddenly; which 
agrees perfectly with the account of the deluge given 
by Mofes in the holy fcripture ; and, at the fame 
time, overturns the lyilem of Monf. de BufFon, and 
the author of Telliamed, who pretend, that the earth 
was for many ages covered with water, and that in 
that long caurfe of time it was, that the ihells, which 
we now find foffil, were gradually produced ; hence 
that they are to be confidered as the remains of in- 
numerable fucceffive generations of marine bodies, 
formerly the only inhabitants of the globe. The 
greateft depths of the fea, as yet founded, have been 
found to be about 3000 fathoms, and the ordinary 
depths are about ifo; which makes it evident, that 
were the theories of thefc gentlemen true, fuch foffil 
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fliells ought never to be found at lefs depths in the 
earth than from 1 50 to 3000 fathoms. 

11. Though foflil fhells are to be found in almojfl: 
all the plainer parts of the furface of the earth, yet 
there are certain very large trads, where fuch bodies 
are never found, viz._ the mountains, v^hich feem to 
be the remains of the original ftrata of the earth. It 
is true indeed, that there are many eminences, which 
have been by our modern theorifts taken for moun- 
tains, where fea-iliells, and calcareous matter, of every 
kind, are to be found in great abundance : but thefe 
are v'ery bconfiderable, id only appear as li«le hil- 
locks, compared with the large mountains, which 
contain mines, veins of metal, and precious ftones, 
and may be traced in immenfe chains, without al- 
moft any difcontinuity from one continent to another; 
and from continents to neighbouring and oppofite 
illands, &c\ infomuch that all thefe chains not only 
of the old, but likewife of the new world feem con- 
iie<5ted one with another ; an obfervation, which alone 
would indicate the importance of diligently inquiring 
into their ftrufture, in order to form a true theory of 
the earth. Monf. de Buffon and the author of lei- 
liamed, who endeavour to prove, that all mountains 
have been formed by fea-currents, and bring one of 
their principal arguments in proof of this opinion 
from marine bodies being found in great quantities 
in the ftrata, of which they are compofed, feem never 
to have made obfervations on mountains ; elfe they 
might have obferved this remarkable difference be- 
tween them and the calcareous ftrata of the plains, 
that the former contain none of thofe marine bodies, 
though the latter are almoft intirely made up of them. 

In 
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In the Alps, Appcnnines, and Pyrcneans, no fhells 
nor marine bodies of any kind are to be found : in 
the Ochelsy a branch of the large Grampian Moun- 
tains in Scotland, which I have had occafion dili- 
gently to examine, I could difcover no marine bodies. 
The fame is obferved of all the large mountains of 
Africa, and of Alia ; and in the huge chain of Cordil- 
leres in Perou Monf. de la Condamine fearched in 
vain for fuch bodies. This kind of mountains, (which 
indeed alone deferve that name) are chiefly com- 
pofed of vitrifiable matter; and if they are fome- 
times found to contain fea-{hells, it is never to great 
depths, nor in their original metallic or ftony ftrata ; 
though fuch bodies are found in great abundance at 
the foot of mountains, and in the adjacent valleys, 
in which there are many eminences in fome parts 
continued in fmall chains, though but of fmall ex- 
tent, which contain marble, fea-fhells, chalk, and 
other calcinable matter, but never any veins of metal, 
though we frequently find in them pyrites, ocre, vi- 
triols, and other minerals, which have been wafhed 
down from veins of iron and other metals, with 
which the higher mountains abound, and have af- 
terwards been depofited in the calcareous ftrata of the 
valleys. 

III. Monf. de BuiFon pretends, that all mountains 
have been formed by fea-cui'rents ; and a little after- 
wards tells us, that all fea-currents are occafioned by 
fea-mountains» Is it not natural here to aik, Which 
of thefe two caufes pre-exifted ? Can fuch reafoning 
as this, a cir cuius viciofus of the grofleft kind, ever 
tend to improve our knowledge, or give us juft views 
of the woi'ks of the great Creator I 

The 
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The learned academician founds his opinion of 
all mountains having been formed by fea-currents, 
principally upon two obfervations. The firft is, that 
they are made up of ftrata compofed of fea-fliells, 
and petrified marine bodies of different kinds:' the 
fecond, that in chains of mountains the prominent 
angles always correfpond with the depreffed ones on 
the oppofite lide of the valley, in the fame ferpentine 
way as we obferve in rivers^ the banks of which are 
alternately hollowed and prominent, according to the 
different refiftance they give to the current of the wa- 
ter. This obfervation was firft made by Mpnf Bour- 
guet, and mufl be owned to be curious and intereft- 
ing. Monf de Buffon is of opinion, that thefe two 
efTential obfervations put together form an invincible 
argument in proof of his theory, and fuch as could 
fcarce have been exped:ed in fo feemingly obfcure a 
point. As to the firfl obfervation, that all mountains are 
made up of flrata compofed of marine bodies, it is 
fo far from being true, that no mountains^ properly fo 
called^ contain fuch bodies : and as to the fecond, 
of the correfpondence of the oppofite angles of 
mountainous tradts, it does not at all prove, as he 
would have it, that fea-currents have formed thefe 
mountains, but only that there have been formerly 
fuch currents running between them, which cur- 
rents have given them that form we now obferve 
them to have. To affert, that becaufe currents of 
water have given them that figure, therefore they 
have produced them, is as ridiculous, as if one fhould 
fay, that a river had reared its own banks, merely 
hecaufe it had given them a ferpentine form* 
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IV. Monf- de BufFon, who pretends, that the earth 
was at firft entirely covered with water, which af- 
terwards dug channels for itfelf, and thus feparated 
the fea from the land ; and the author of Telliamed, 
who endeavours to prove, that this water goes in- 
fenfibly off by evaporation i and who, as well as 
Monf. de Buffon, attributes the number offea-fhells, 
found foffil, to the length of time he fuppofes the 
now inhabited parts of the earth to have been co- 
vered with water, feem not to have given fuf- 
jficient attention to an obfervation of confequence, 
which is, that the greateft part of our foffil fhells 
are entirely foreign to Europe, and belong to the 
Equator or Tropicks. Monf, de BufFon himfelf 
feemsto have been fonxewhat aware, how much this 
obfervation might make againft his theory ; for he ob- 
ferves in anfwer to it, that not to mention fuchfhell- 
fiih, as inhabit the bottom of the fea, and from hence, 
being difficult to be caught, are regarded as unknown 
and foreign, though they may be produced in our 
feas; by comparing our foffil fhells with their ana- 
logous living fliell-fifh, we fhall find amongfl them 
more fhells belonging to our own coafls than of fo- 
reign ones 5 for example, that peftens, pe<3:uncles, 
muffels, oyflers, fea-glands, buccina, fea-ears, patellsc, 
&c, which we find foffil almoft every-where, are 
certainly produdions of our own feas. But un- 
luckily for our ingenious theorifl, thefe fhells, he 
mentions as common on our coafls, are produced in 
all the feas* of the globe, and are equally inhabitants 
of the equator and poles ; though we frequently dif- 
cover foffil fpecies of them, which are peculiar t& 
the warmer climates. 
Vol. 49. 4 R Since 
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Since then it is certain, that all our foffil fliells arc 
foreign to our climates, except fuch, as are common 
to the whole globe, we may conclude, that Monf. de 
BufFon's theory is in thisrefped abfolutely defedive. 
BeCdes, we find not only a very great quantity of 
foffil fhells and other marine bodies, but likewife a 
great number of impreffions of foreign plants, moftly 
of the capillary kind, on Hates and other ftones ^ and 
it is now certain, that all the foffil wood of Lough- 
neagh in Ireland (as in mo ft other places, where fuch 
w^ood is found) has been produced in a different cli- 
mate 5 and, if I miftake not, has been compared and 
found to agree with recent fpecimens from America, 
Bones, and even intire Skeletons of rhinocerofes, ele- 
phants, and other foreign land animals, are difco- 
vered pretty commonly through all Europe ; and 
in Ireland, very large horns of American moofe-deer 
have been dug up. All thefe fubftances are com- 
monly found near to, or in the fame ftrata with, foffil 
fhells, and other marine bodies ; and all of them, 
whether original productions of fea or land, appear 
evidently to have been depofited in the places, where 
we now find them, by one and the fame caufe. To 
account for thefe phenomena, I believe Monf de 
Buffon muft adniit a univerfal deluge, fuch as is 
related in the Holy Scripture : and if a deluge of this 
kind is once admitted, why fhould we affign other 
caufes for the tranfportation of marine and terref- 
trial bodies into climates foreign to thofe, where 
they were produced? Why, fay Monf. de Buffon 
and the author of Telliamed, becaufe many thoufands 
of years feem to have been requifite for the produftion 
of fo immenfe a quantity of fea-fhells as thofe we 
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find every-where foffil j and befides, fays the author 
of Telliamed, their difpofition is fo regular, that ic 
is plain the confafion of a deluge could never have 
placed them in fuch a manner. But as to the im- 
menfe quantity of foffil fhells, upon which thefe gen- 
tlemen infift fo muchjthey have been mifled by ima- 
gining, that many parts of the furface of the earth 
contain marine bodies, which evidently do not 5 and 
thefe parts are, as I obferved above, the mountains 
properly fo called, in the conftituent ftrata of which 
no lea-flbells nor marine bodies of any kind, no bones 
of land animals nor impreffions of plants, are to be 
found. And as to the regular difpofition of thefe 
bodies, this could not have happened in fuppofing a 
violent commotion of the waters to have continued 
the whole time they covered the earth. But is fuch a 
fuppofition natural ©r necelTary ? From the fcripture 
account, I am fure, it is not j for the rupti funtfontm 
abyjji implies,, that this was only to procure water fuf- 
ficient for the deluge 5 and that the waters afterwards 
receded gradually, and were reftored to tranquillity 
before .hly enJly difappeared, is manifeft f,L .h^ 
fame infpired writings. Upon the whole, we may 
dare boldly to advance, that we meet with daily obfer- 
vations, that deftroy all the fine hypothefes of our mo- 
dern theorifts, but not a fingle one in the leaft con- 
tradiftory to the fimple, and at the fame time fub- 
lime and true account delivered by the facred hifto- 
rian^ How vain are the efforts of man^ when he 
has the boldnefs to fet up the chimasras of his own 
brain in oppofition to fo much of the truth, as AU 
mighty God has permitted us to difcover from Ms 
holy word, and from the obfervation of his works, 

4 R 2 which 



[ 68o ] 

which he has given us talents to contemplate and ad- 
mire! 

V.The deluge muft have produced very confiderable 
changes on the furface of the earth. Many Volca- 
nos feem to have been formed at that time by the 
accumulation of animal vegetable and mineral fub- 
ftances into huge mafles, which have afterwards fer- 
mented and putrified, and in procefs of time burft 
out into flames. Earthquakes muft have been fre- 
quent the iirft years after the deluge by the fer- 
mentation of thefe heterogeneous bodies, before the 
remains of fo prodigious an inundation could be dif- 
fipated J for wherever there is any inteftine commotion 
in the earths, it's violence muft be greatly increafed, 
if it meets with water, and by its heat reduces it 
into vapour, which we know adts with an immenfe 
force *. That this muft have been the cafe the fir ft 
years after the deluge, may be inferred from the 
abundance of moifture it muft have left, and the 
fermentation of fo great a quantity of heterogeneous 
fubftances buried in ruins by that memorable cata- 
ftrophe. There are many obfervations, which feem 
to prove, that the earth, or at leaft many parts of 
its furface, have fufFered by fire^ not to mention the 
marks of it, which are to be obferved on many mi- 
neral fubftances. The artificial produd:ion of potter's 
earth or clay is a very ftrong argument in fupport of 
this opinion. Potter's earth, as is well known^ is 



* This feems to be the reafon, why places fituated upon the fea- 
fliore, or upon large rivers, as was the unhappy city of Lifbon, 
fufFer more from earthquakes than more inland fituations, where 
fuch circumftances do not concur. 
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found plentifully in moft low grounds and vallies 
between mountainous trads, and where calcareous 
ftrata abound. By expofing common flint-ftones to 
the confined vapour of boiling water in Papin's di- 
gefter, a clay of the very fame kind may be formed, 
and is no, more than a decompoiition of the flints. 
Hence it would appear, that wherever this clay is to 
found, there the earth has undergone fome violence 
from fire ; and that this has been efFedled by earth- 
quakes foon after the deluge feems extremely pro- 
bable. 

The deluge has given origin to many foflil fub- 
ftances, and produced many combinations, w^hich 
otherwife would not have happened. Chalk is no 
more than the ruins of fea-fhells, and limeftone 
confifts of the fame bodies cemented together by a 
ftony juice. Amber appears evidently to be the re- 
fin of antediluvian trees (which are frequently found 
along with it at this day) united to the acid of fea- 
falt, which abounds in the earth. The reafon of 
infed:s, ftraws, &c. being immerfed in amber, abfo-. 
lutely inexplicable from the hypothefis of its being 
of mineral origin, is now no more a fecret ; for we 
know, that nothing is more common than to find 
fuch bodies immerfed in the refin of trees. Foilil 
fea-falt or falt-gem feems to have been depofited in 
the quarries, from whence it is dug, at the time of 
the deluge. All or moft part of pit-coal appears to 
be of diluvian origin, for it gives a caput mortiiu?72^ 
the texture of which exaftly refembles that of burnt 
wood. We may reafonably fuppofe large forefts to 
have been buried at the time of the deluge, which 
have undergone a fermentation and putrefaction in 
the earth, fo that the colour of the woody part has 

been 
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been changed, though the texture has remained en- 
tire enough to allow us to diftinguifti to what king- 
dom it belongs. — All bitumens, piffafphaltum, pef-. 
iilasunij &c. feem to be no more than productions 
of refinous fubftances united with mineral acids, 
which have caught fire in the earth by fermenting 
with heterogeneous matter, and have thus under- 
gone a fort of natural diftillation and exaltation. 
Thefe are more than chimerical notions, and are 
even demonftrated by experiments ; for amber can 
be produced artificially, as likewife bitumens by the 
diftillation of refindus fubftances with mineral acids ; 
and there is great probability, that pit- coal might be 
imitated. I am, 

SIR, 

Bruflels, jme 1 1, Yom; ^noik obedient and 

obliged humble fervant, 

Edward Wright. 



CVL A RetraBatioffj ^ Mr. Benjamin Wil- 
fon^ F. R. S. of his former Opinion^ con- 
cerning the Explication of the Leyden Ex- 
periment. 

To the Royal Society. 

Gentlemen, 
R^ad June 24, "1" Think it neceflary to retrad: an opl- 
^^^ ' JL ^^^^ concerning the explication of 
the Leyden experiment^ which I troubled this Society 

with 



